PATENT SPECIFICATION 




768,821 

Dote of ApphcQtton and pllng Compktt Sptcipcation: April 29, 1955. 
No. 12476155. 

Application made In Germany on May 17, 1954. 
Complete Specification Published: Feb. 20, 1957. 



Index at acceptance: -^ass 2(3), C3A14C. 
International Classification :^C07d 

COMPLETE 5PEaFICA*nON 



ERRATA 

40 

SPECIFICATION No. 768,821 



Page l/line 16, for " phenol " read " phenyl " 

Page 2, line 29, for "anhydric" read ac 

"anhydride" 
Page 2, line 67, for " dioxo-piperidine " read 

" dioxopiperidine " 
The Patent Office 

10th June, 1960 50 
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R 



wherein R represents hydrogen, an aliphatic 

\5 radical which Contains 1 to 6 carbon atoms, 
a phenol radical or a benzyl radical and X 
represents the radical of the imide of a dicarb" 
oxylic add attached to the piperidine ring by 
the imido nitrogen atom. 

20 The aliphatic radices of the substituent R 
may be saturated or unsaturated. The imides 
of dicarboxylic acids may be imides of di- 
carboxylic acids of the aliphatic, cycloali- 
phatic, aromatic or heterocydic series. It is 

25 advantageous to employ the imides of phthalic 
add and succinic add. 

According to one preferred form of the pre- 
sent invention, X stands for the phthalimide 
radical and R for an diphatic radical with 

30 1 to 6 carbon atoms, a phenyl radical or a 
benzyl radical. 

The products of the invention possess valu- 
able therapeutic properties. TTiey cause a 
strongly pronounced lowering of tiie motility, 

35 i.e. tilie phenomenon of motion, and have a 



manner that water is split oflE and the ring is 
closed. Instead of using the dicarboxylic 
add, it is also possible to employ functional 
derivatives thereof, sudi as aad halidcs, add 
esters and acid amides. 60 

The proportions of the components used 
for the ring formation are advantageously 
such that at least I md of the compound 
yielding the nitrogen imide lis used to one 
mol of the add component 65 

The invention is illustrated by the follow- 
ing examples: 

Example 1. 
27.7 Gm. of N-phthalyl glutamic add are 
mixed with 66 gm. of a 33% solution of 70 
ethylamme in water and slowly heated in an 
oil badi to 160— 180*C, the mature being 
mamtamed at this temperature for 15 to 20 
minutes.^ The reaction product, l-ethyl-3- 
phthalimido-2,6-dioxopiperidine, is recrystal- 75 
lised from alcohol by fractionation. It mdts 
at 209'C The DL' 50 (50% lethal dose) is 
higher than 120 mg/20 gm of mouse, while 
the therapeutic dose is 10 mg/20 gm. of 
mouse. 80 
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OOiVliPLErE SPEQEPICATION 



Novel Products of the Ammo-Piperidine-2,6-Dione Series 



' We, QiBMiE GBtiNENmAL GmbI^ Stolbetg 
im 'Hheiiilaxid} Gennany, a Body Coipoorate 
organised under die Laws of Gecmany^ do 
hexeby declare the invention, for whidi we 
pray that a patent my be granted to us^ and 
the method by wfaidi it is to be performed, 
to ...be-.particalariy described:,in and by tiie 
fSlowijog statement: — . . 

The present invention relates to novel pro- 
ducts ct the amino^piperidine-236-dioQe series. 

'The ifovel'|>i:od(u:tS; of the invention have 
^e general formula. . - •> 




wHdrein R represdits hydrogen, an aliphatic 
radical \^ch. contains 1 to 6 carbon atoms, 
a phenol radical or a benzyl radical and X 
represents the radical of - the imide of a dicarb- 
oxylic add attached to the piperidinc ring by 
the imido nitrogen atcmi. ' 

The aliphatic radicab of the substituent R 
may be saturated or unsaturated The imides 
of dicarboxylic adds may be inudes of di- 
carboxylic adds of the aliphatic, cydoali- 
phaticx aromatic or hetef oc^dic series. It is 
advantageous to employ the^inudes ct phtfaalic 
- acjd^^d' sucdiiic add. 

Ac<S)rding^O preferred form of the jn^e- 
sent inventi6n5"'X stands .f(M: the phthalimide 
radical and R for an ^phatic radical with 
1 to 6 carbon atoms, a phenyi radical or a 
be^yl radical. 

' 'Rie products of the invention possess salu- 
ahle' liierBfpeutic piioperties, " TTiey cause a 
strongly pronouniDBd lowering of the motility, 
i.e. &e phencMnaaon of motion, and have a 



very low tooddt^. They may be^ generally 
•OT^loycd for "central attenuation" (v^ta- 
tivB dystonia). Hie products of the invention 
do not have any peripherally paralysing 
curarerlike effects. In ' addition, tihe com- 
pounds have certain spasmolytic and anti- 
histominic effects. Dispensed, in lai^er 
quantities, the products of the invention^ and 
particularly 3-phthalimido-2,6-dioxop^)er- 
idine are ^ectiv>e as soporifics^ The products 
are fully effective, bo A when used parenter- 
ally OT orally. 

The novd products may be produced by 
reacting an ahphatic dkarbox^ add whidi 
contains 5 Oatoms in a stn^ht chain, and 
the-a-mctiiylene group of whidi is substittrted 
by the substituent X in accOTdance witii the 
afofementiiHied general formula, with urea or 
a substitution product therecrf or with a 
primary amine ot an add amide in sudi 
manna: that water is split off and die ring is 
closed Instead ,gf usi^g the dicarboxylic 
add, it is also possible to employ functional 
derivatives thereof, sudi as . add halides, add 
esters and add amides. 
. . The |>rx>portions of the components used 
for die ring formation are myantageously 
.such that at least 1 md of the compound 
yidding the nitrogen imidc is used to one 
mol of the add component 

llie invention i^lQustrated by the follow- 
ing ocamplea: 

Example L 
27.7 -Gm of N-phtfaalyi glutamic add are 
mixed with 66 gm, of a 33% solution of 
ethylamine in water and slowly heated in an 
oil batii to. 160 — IBO'Q., die mixture being 
maintained at this tempa:aturt^ .for 15 to 20 
minutes. The reaction product,, l-ethyl-3- 
phthalinMdo-2,6-diox^ipeS^ is. recrystal- 
• Used fioin alcohol by fractionation. It melts 
at 209^C The DL 50 {50% letiial dose) is 
higjier than 120 mg/20 gni .(rf .fnous^ while 
the tiierapeutic dose is 10 mg/20 gm. of 
mouse. 
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Example 2. 
' '28.S Gnu of N-«uccmyl-glutaimc add di- 
ethyl ester are heated for 30 minutes to 
140— 150°C. with 70 'gm. o£ fc^ropylamine 
5.. with, addition of 5 gPK of sodium methylate. 
T3ie pa^uctj l-propyi-S-sucdnimidoH^d- 
dioxopipeiidine,^. is puimed as in £ixaniple X 
' ri>y fractioaal ciystallisatiQn. 

EXAMPLB 3. 

-.iO 26. Gm. of N-phthalyl glutamic add 
anhydride are melted with 12 gm. of urea in 
an oil badi at 170— 180'C. until die reaction 
* is completed, which tal^es about 20 minutes. 
The reaction takes place widi violent evolo- 
15 tion of carbon dioxide and ammcHsia. After 
coding, die reaction product is lecrystallised 
by fractionatiion from 95% alcohd, mi ±e 

1^ first faction may contain phdudic add 
d^vatives. The. rexjuired ^mktct^ S^hdud- 
20 imido-2^6Hdibzqpk)endine3 mdts .at- 269^ 
27I*!C. The substance is soluble in ~hot 
alcohol and m dimethyl formamide: it is also 
soluble, in strong lyes, the solutions obtained 
•ha^g^yeilowkh colour. The yidd is about 

^5 65TTr70%: of die iheor^caL 

' • - • - - Example 4: 

Dry gaseous ammonia is introduced at 
-about- -ISO'^G, - into 13 gm. of molten N- 
phthal3d glutanjic add anhydric whkk is dis- 

30 posed bx k'loosdy dosed vessd^ die process 
. being so regulated that the water bdmg 
formed is distilled off. A white substance 
simultaneously sublimes -horn , die reaction 
mixture. ^ After bdi^ cooled, the melt is 

35 -worked up as in Example 3, The product 
-whidi .is obtained, B-|)hthalunido-236-diQxo- 

- ;pipendiAei -rndts at 269^ 

"''.V'^'' ' ." Example 51"'""- ' 
.13 Gin. of N-phdialyl glutamic add 

40 aiihydride are mdted widi 21.2 gm. sym- 
metrical diphenyl urea at 170— 180'C. in an 
.oil. bath^. The evolution of gais. has practic- 
ally Jbeea conqjleted after about 20 nunutes. 
' After cooling, the aniline whidi is f onned is 

•45 first of all separated with a litde ether: By 
fractional crystallisation from 95%- "alcohoL, 
there are obtained a small ^ount of un- 
dianged diphenyl urea, possibly phthalic add 
derivatives, while the main quantity omsists 

50 .of -l*p])enyl-3-phthalimido -2,6- diQxopq)er- 
ridincL^di a rndting point of 187'C. 

• • - Example 6. 

* If gaseous ammnnia is passed into phdialyl 
glutamic add in an^autodave and the latter 

55 M heated for a short time to 140— 160*C, it 
•is jpossible-tq isolate 3-^ihalimido-2,6^ di- 
tncoplperidine. After lecrystallisation by 
fractionation from 95% dcohol, die proddct 
-mdts- at 269— 271*C " 



Example 7. ^ ^ . 60 

13 Gm. of N-phthalyl glutamic add - 
anhydride are melted with 6 gm. of benzyl-* 
amine at ISO^'C for 15 minutes in an oil 
bath. After cooling, the reaction mixture is 
worked up hy fractional crystallisatioa from -^^ 
95% alcdioL l-benz3/l-3-phthalimid(h2,6- 
dioxo-pipoidine is obtained with the mdtmg 
point of 104— 108*C 

■>» ^. " 

Examples. 

13 Gm. of N-phdiahi ' glotamk add 70 
anhydride are su^ended in 100 cc. of 
absdute xylene and mixed with a sdution of 
6.4 gm. of benzylamine in 50 oc» of absdute 
X3^ne. This mixture is boiled xm5er reflux 
for 4 hours on an oil bath. The ^lene is 75 
then evapmted in vacua and the residue re- 
ctystallised from 95% akdiol. The mdting 
point .of. the product obtained. I'hgxzfi-S* 

?hth^limidO'2,6Hlioxopiperidine, > is l04-r 
08!C. jand die yidd about 80% of tiie- 80 
dieoreticaL 

- . : - > - - Example 9. 

The procedure indicated in Exanqile i is 
fdloweoL- .using 13.85 gm. oL. N-f»hdiaM 
glutmnic add. Hie ^ame produce is m- 85 

tained. .- - : ■ 

: c :. ExAMK^lO. 

. 13 Gm. o£ phdialyl ^utEUlik add mhydnde 
and 6 gm. oi urea are. heatcd to boiling 
point in 75 cc. of absohite r^ene for 4 hours 90 
in an oil bath. Formation of a sublimate 
takes place with evolution of amnumia and 
carbcm dioddc. The sgrlene is then distilled 
off in vacuo and the lesidne lectystaUised 
&om 95% alcohol by fractionation, in addi- 95 
tion to some phtfaalinude fl"d phtfaalyl 
glutanun, the lequtred 3-phThaliniidi>"2a6- 
dioxopiperidine is dbtained^ havipg a mdting 
pdnt of 269— 271"C 

l&AMPLE 11. 100 
:* The pnx»toce as in Esample .10, but 1^ 

gm« of phiiialyl glutaxmc add «re used inr 
.^^d .p]it}»lyi ^q|a3]uc..add.a^ydtide. 

-Xb« same produqt is obtsdn^ 

Example 12. 105 
.The procedure , is as in,Sxanq>le 10, but 
7.6 gnj. rf thiourea are. used instead of urea. 
-The same product is obta^Qd* . 

: . : -EXABSPtE 13. 

The procedure is as in Exan]$)le 12, but 110 
14 gm. of phthalyl .glutamic add in-- 
Of phthal]^ glutamic agki -^anhydride. 
The samie product, .3-ptLdialixoido-2i6^oxo- 
jj^peridihe, is obtafioed. * ■ 

EXAAiPLE 14. 115 
• M3 Gm. of j^tfaalyl glutamic add anhydride 
-and 5;7 gm. of allyl amine are heated in an 
oil badi. to IIS'^C and jnaintained at this 
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temperature for about 15 mirnites. After cool- 
ing, ^e reaction product is reciystallised by 
fractionation ftom aqueous alcohol. The 
product obtained, l-5llyl-3-phthalimido-2,6- 
dioxopiperidine, melts at 164— 167°C. 

What we daim is: — 

1. New chemical compoonds of the general 
formula 



0 



0 



t 



10 wherein R represents hydrogen, an aliphatic 
radical which contains 1 to 6 carbon atoms, 
a phenyl radical or a benzyl radical and X 



represents the radical of die imide of di- 
ad)Oxylic add attadied to the pipmdine 
ring by the inudo nitrogen BtouL 15 

2. 3-Fhthalimido-2,6-d]K»copiperidi]ies in 
which the hydrogm atom on the pjperidine 
nitrogen is substituted by an a]q>hatic radical 
widi 1 to 6 carbcm atoms, a ^pb&ayl radical or 
a benzyl xadicaL 20 

4 New chemical OMiqxiunds of die gen- 
eral formula specified in Claim 1^ whenever 
produced by a process substantially as 
described wAl rmeoce to any ctf the 25 
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